Up-regulation of mitochondrial transcription factor 1 mRNA levels by GH in VSMC.
It is well known that growth hormone (GH) is involved in the development of arteriosclerosis in which vascular smooth muscle cells (VSMC) play an important role. In this study, we attempted to specify the genes up- or down-regulated by recombinant human GH (rhGH) in VSMC using a differential display method. We found that rhGH increased cytochrome oxidase subunit II/III mRNA in VSMC. Furthermore, the mRNA for mitochondrial transcription factor 1 (mtTF1), which stimulates the expression of cytochrome oxidase subunit II/III, was found to be up-regulated by rhGH in a dose dependent manner using a quantitative PCR method. On the other hand, IGF-I alone did not change mtTF1 mRNA levels. In rat L6 myoblasts and rat H4-II-E hepatocytes, rhGH did not change mtTF1 mRNA levels. Pretreatment with a JAK2 inhibitor AG490 (10 nM) and a MEK inhibitor PD98059 (10 microM) suppressed rhGH-induced rise in mtTF1 mRNA levels of VSMC to the control levels. Pretreatment with a PI-3kinase inhibitor wortomannin (1 nM) did not suppress rhGH-induced rise in mtTF1 mRNA levels. These findings suggest that GH up-regulates mtTF1 mRNA levels through JAK2 and MEK signaling in VSMC.